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Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Nishisakwick  Creek  Dam 
in  Hunterdon  County,  New  Jersey  which  has  been  prepared  under 
authorization  of  the  Dam  Inspection  Act,  Public  Law  92-367.  A  brief 
assessment  of  the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Nishisakwick  Creek  Dam,  a  high  hazard 
potential  structure,  is  judged  to  be  in  good  overall  condition.  The 
dam's  spillway  is  considered  inadequate  since  27  percent  of  the 
Spillway  Design  Flood— SDF  -  would  overtop  the  dam.  (The  SDF,  in  this 
instance,  is  one  half  of  the  Probable  Maximum  Flood.)  The  decision  to 
consider  the  spillway  "inadequate"  instead  of  "seriously  inadequate" 
is  based  on  the  determination  that  dam  failure  resulting  from 
overtopping  would  not  significantly  increase  the  hazard  to  loss  of 
life  downstream  from  the  dam  from  that  which  would  exist  just  before 
overtopping  failure.  To  insure  adequacy  of  the  structure,  the 
following  remedial  actions,  as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report,  toy  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

b.  The  following  remedial  actions  should  be  completed  within  six 
months  from  the  date  of  approval  of  this  report: 

(1)  The  existing  dam  plans  and  drawings  should  be  annotated 
and  updated  to  form  a  coherent  as-built  set. 


NAPEN-D 

Honorable  Brendan  T .  Byrne 

(2)  All  trees  and  brush  should  be  removed  from  the  dam 
embankment  to  avoid  problems  which  may  develop  from  their  roots.  The 
grass  covering  should  be  maintained  for  surface  erosion  protection. 

(3)  Replacement  of  small  quantities  of  eroded  fill  and 
riprap,  and  repair  of  minor  cracks  should  be  undertaken  during  routine 
maintenance. 

(4)  Remove  the  concrete  stop-gate  at  the  left  of  the  dam. 

(5)  Provide  additional  low-level  outlet  facilities.  Since 
the  existing  outlet  pipe  is  pressurized,  a  control  valve  should  be 
provided  at  the  upstream  end. 

(6)  A  formalized  program  of  annual  inspections  of  the  dam 
should  be  initiated,  utilizing  the  standard  visual  check  list  in  this 
report.  Headwater  and  tailwater  gages  should  be  read  during  severe 
rainstorms  and  at  routine  operating  and  maintenance  visits  to  the 
dam.  A  permanent  log  should  be  kept  of  all  maintenance  visits  to  the 
dam,  the  lake  and  the  outlet  passages.  Movement  and  settlement  of  the 
embankments  should  be  monitored  regularly  by  means  of  surveying 
monuments,  and  any  change  in  seepage  rates  should  be  noted. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a  copy  will  also  be  sent  to  Congressman  James  A.  Courter  of 
the  Thirteenth  District.  Under  the  provision  of  the  Freedom  of 
Information  Act,  the  inspection  report  will  be  subject  to  release  by 
this  office,  upon  request,  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 
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*  An  .  important  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  recommendations  made  as  a  result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  implement  our  recownendations . 

Sincerely, 


1  Incl 

As  stated  Colonel,  Corps  of  Engineers 

District  Engineer 

Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 
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NISHISAKWICK  CREEK  DAM  (NJQ0129) 

CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dam  was  inspected  on  2  May  1979  by  Frederic  R.  Harris,  Inc.  under 
contract  to  the  State  of  New  Jersey.  The  State,  under  agreement  with 
the  U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public 
Law  92-367. 

Nishisakwick  Creek  Dam,  a  high  hazard  potential  structure,  is  judged 
to  be  in  good  overall  condition.  The  dam's  spillway  is  considered 
inadequate  since  27  percent  of  the  Spillway  Design  Flood— SDF  -  would 
overtop  the  dam.  (The  SDF,  in  this  instance,  is  one  half  of  the 
Probable  Maximum  Flood.)  The  decision  to  consider  the  spillway 
"inadequate"  instead  of  "seriously  inaaequate"  is  based  on  the 
determination  that  dam  failure  resulting  from  overtopping  would  not 
significantly  increase  the  hazard  to  loss  of  life  downstream  from  the 
dam  from  that  which  would  exist  just  before  overtopping  failure.  To 
insure  adequacy  of  the  structure,  the  following  remedial  actions,  as  a 
minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  19b0.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

b.  The  following  remedial  actions  should  be  completed  within  six 
months  from  the  date  of  approval  of  this  report: 

(1)  The  existing  dam  plans  and  drawings  should  be  annotated 
and  updated  to  form  a  coherent  as-built  set. 

(2)  All  trees  and  brush  should  be  removed  from  the  dam 
embankment  to  avoid  problems  which  may  develop  from  their  roots.  The 
grass  covering  should  be  maintained  for  surface  erosion  protection. 

(3)  Replacement  of  small  quantities  of  eroded  fill  and 
riprap,  and  repair  of  minor  cracks  should  be  undertaken  during  routine 
maintenance. 

(4)  Remove  the  concrete  stop-gate  at  the  left  of  the  dam. 

(5)  Provide  additional  low-level  outlet  facilities.  Since 
the  existing  outlet  pipe  is  pressurized,  a  control  valve  should  be 
provided  at  the  upstream  end. 


(6)  A  formalized  program  of  annual  inspections  of  the  dam 
should  be  Initiated,  utilizing  the  standard  visual  check  list  in  this 
report.  Headwater  and  tailwater  gages  shouid  be  read  during  severe 
rainstorms  and  at  routine  operating  and  maintenance  visits  to  the 
dam.  A  permanent  log  should  be  kept  of  all  maintenance  visits  to  the 
dam,  the  lake  and  the  outlet  passages.  Movement  and  settlement  of  the 
enrbankments  should  be  monitored  regularly  by  means  of  surveying 
monuments,  and  any  change  in  seepage  rates  should  be  noted. 


Colonel,  Corps  of  Engineers 
District  Engineer 


PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream : 

Date  of  Inspection: 


Nishisakwick  Creek  Dam,  I.D.  NJ00129 

New  Jersey 

Hunterdon 

Nishisakwick  Creek 
May  2,  1979 


Assessment  of  General  Condition 


Nishisakwick  Creek  Dam  is  an  earth  embankment  with  a  concrete  core 
into  extending  glacial  till.  The  dam  has  a  straight  axis  with  an  overall 
length  of  approximately  603  feet,  and  a  structural  height  of  about 
23  feet.  The  core  wall  is  completely  covered  by  the  earthfill. 
Nishisakwick  Creek  Dam  is  in  good  condition  with  wet  areas  evident 
along  the  toe.  Slow,  discolored  seepages  were  found.  The  downstream 
and  upstream  slopes  support  a  medium  to  heavy  brush  growth.  The 
hazard  potential  is  rated  as  "high." 

The  adequacy  of  Nishisakwick  Creek  Dam  is  considered  questionable  in 
view  of  its  lack  of  spillway  capacity  to  pass  the  spillway  design 
flood  (1/2  PMF)  without  overtopping  the  dam.  The  spillway  is  capable 
of  passing  a  flood  equal  to  13%  of  the  PMF,  and  is  assessed  "inadequate." 

At  present,  the  engineering  data  available  is  not  sufficient  to  make 
a  definitive  statement  on  the  stability  of  the  dam. 

The  following  remedial  action  therefore  is  suggested  along  with  a 
timetable  for  completion. 

1.  Carry  out  a  more  precise  hydrologic  and  hydraulic  analysis  of  the 
dam  within  six  months,  to  determine  the  need  and  type  of  mitigating 
measures  necessary.  If  required,  conduct  a  study  of  the  means  of 
increasing  spillway  discharge  capacity  and  develop  alternative 
schemes  for  construction.  This  should  include  the  installation  of 
headwater  and  tailwater  gages. 

Furthermore,  while  of  a  less  urgent  nature,  the  following  additional 
action  is  recommended  and  should  be  carried  out  in  the  near  future. 

1.  All  brush  and  trees  should  be  removed  from  the  downstream  slope  to 
avoid  problems  which  may  develop  from  their  roots. 
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2.  A  program  should  be  developed  to  monitor  seepage  through  the  em¬ 
bankment  . 

3.  Existing  plans  and  drawings  of  the  dam  should  be  annotated  and 
updated  to  form  a  coherent  as-built  set. 

4.  Remove  the  concrete  stop-gate  at  the  left  of  the  dam. 

5.  A  program  of  annual  inspection  and  maintenance  should  be  initiated 
This  should  include  lowering  the  lake  and  updating  the  operation 
and  maintenance  log,  and  performing  minor  repairs  as  necessary. 

6.  Additional  emergency  drain-down  facilities  should  be  provided. 
Since  the  existing  outlet  pipe  is  pressurised,  a  control  valve 
should  be  provided  at  the  upstream  end. 

a  4 

Anthony  G.  Posch,  P.E 
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preface 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff) ,  or  fractions  thereof.  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  down¬ 
stream  damage  potential. 


PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 
NISHISAKWICK  CREEK  DAM,  I.D.  NJ00129 

SECTION  1:  PROJECT  INFORMATION 


1-1  General 

a. ..  Authority 

The  National  Dam  Inspection  Act  (Public  Law  92-367,  1972)  provides 
for  the  National  Inventory  and  Inspection  Program  by  the  U.S.  Army 
Corps  of  Engineers.  This  inspection  was  made  in  accordance  with 
this  authority  under  Contract  C-FPM  No.  35  with  the  State  of  New 
Jersey  who,  in  turn,  is  contracted  to  the  Philadelphia  District  of 
the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  Nishisakwick  Creek  Dam  was  made  on  May 
2,  1979.  The  purpose  of  the  inspection  was  to  make  a  general 
assessment  as  to  the  structural  integrity  and  operational  adequacy 
of  the  dam  embankment  and  its  appu r t e n an t  structures. 

c.  Scope  of  Report 

This  report  summarizes  available  pertinent  data  relating  to  the 
project,  presents  a  summary  of  visual  observations  made  during  the 
field  inspecton,  an  evaluation  of  hydrologic  and  hydraulic  condi¬ 
tions  at  the  site,  an  evaluation  as  to  the  structural  adequacy  of 
the  various  project  features,  and  assesses  the  general  condition 
of  the  dam  with  respect  to  safety. 

d.  Description  of  Project 

1.2  Description  of  Dam  and  Appurtenances 

Nishisakwick  Creek  Dam  is  an  earth  embankment  with  a  concrete  core  ex¬ 
tending  into  glacial  till.  The  dam  has  a  straight  Axis  with  an  overall 
length  of  approximately  603  feet,  and  a  maximum  embankment  height 
of  about  23  feet.  The  core  wall  is  completely  covered  by  the  earth- 
fill.  The  crest  of  the  dam  is  8  feet  wide  and  supports  a  paved 
walkway.  The  upstream  and  downstream  slopes  both  are  3  horizontal 
to  1  vertical. 

An  uncontrolled  concrete  ogee  spillway,  20?  long,  is  located  on 
the  extreme  right  of  the  dam,  and  a  curved  concrete  channel  carries 
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the  flow  from  the  spillway  to  the  downstream  channel.  A  foot¬ 
bridge  has  been  provided  over  the  spillway. 

A  secondary  unregulated  outlet  exists  on  the  left  side  of  the  dam, 
consisting  of  a  12  inch  diameter  concrete  culvert  which  discharges 
at  high  reservoir  levels  only.  About  10*  downstream  of  the  culvert 
is  a  4  foot  square  concrete  gate,  with  a  4"  opening  at  the  bottom. 

The  low-level  outlet  to  the  dam  is  a  16  inch  diameter  cast-iron 
pipe,  with  its  intake  at  lake  bottom.  The  pipe  discharges  approx¬ 
imately  100  feet  downstream  of  the  dam,  through  a  concrete  and 
masonry  outlet  into  a  stream  which  joins  the  main  stream.  The 
control  valve  is  located  at  the  downstream  end  of  the  pipe. 

b.  Location 

Nishisakwick  Creek  Dam  is  located  at  Camp  Tecumseh,  Township  of 
Alexandria,  Hunterdon  Coutny,  New  Jersey  and  is  accessible  by 
way  of  Route  513  and  Mechlin  Corner  Road. 

c.  Size  and  Hazard  Classification 

Nishisakwick  Creek  Dam  has  a  structural  height  of  23  feet  and  a 
reservoir  storage  of  141  acre-feet.  Since  its  storage  is  less 
than  1,000  acre-feet  and  its  height  is  less  than  40  feet,  it  is 
classififed  in  the  dam  size  category  as  being  "small."  Since 
failure  of  the  dam  could  cause  loss  of  life  and  extensive  property 
damage,  a  hazard  potential  classifications  of  "high"  has  been 
assigned  to  the  project.  The  likely  loss  of  life  is  based  on  the 
existence  of  a  recreation  house  100  feet  downstream  of  the  dam, 
which  is  frequently  occupied  in  the  summer  by  up  to  30  people. 

d.  Ownership 

Nishisakwick  Creek  Dam  is  owned  by  the  Salvation  Army.  Corres¬ 
pondence  should  be  addressed  to:  RD  No.  1,  Pittstown,  NJ  08867. 

e.  Purpose  of  the  Dam 

Nishisakwick  Creek  Dam  is  presently  used  for  recreational  pur¬ 
poses  only. 

f.  Design  and  Construction  History 

The  dam  was  designed  and  constructed  in  1930.  No  computations 
for  the  design  of  the  embankment  or  structures  are  available  for 
review.  The  original  low-level  outlet  valve  was  located  at  the 
end  of  a  30  foot  pier  extending  into  the  lake  from  the  middle 
point  of  the  dam.  Eight  years  ago  the  pier  was  removed  and  the 
valve  located  in  its  present  position.  Following  extensive 
deterioration  at  the  spillway,  the  concrete  core  was  extended 
by  20  feet  to  the  right  of  the  spillway,  and  the  spillway  was 
rebuilt,  within  the  last  5  years.  An  artificial  island  has 
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recently  been  built  in  the  lake. 

Normal  Operational  Procedures 

The  normal  discharge  from  the  lake  is  over  the  unregulated  spill¬ 
way,  and  it  is  allowed  to  naturally  balance  with  inflow  to  the 
lake.  The  lake  is  not  lowered  on  a  regular  basis. 


1.3 


Pertinent  Data 


a.  Drainage  Area 

b.  Discharge  at  Damsite 

Maximum  known  flood  at  damsite: 

Ungated  spillway  capacity  at 
elevation  of  top  of  dam: 

Total  spillway  capacity  at 
maximum  pool  elevation: 

c.  Elevation  (feet  above  MSL) 

Top  of  dam: 

Maximum  pool-design  surcharge  (SDF) 
Spillway  crest: 

Streambed  at  centerline  of  dam: 
Maximum  tailwater: 

d.  Reservoir 

Length  of  maximum  pool: 

e.  Storage  (acre-feet) 

Design  surcharge  (SDF) : 

Top  of  dam: 

Spillway  crest: 

f .  Reservoir  Surface  (acres) 

Top  of  dam: 

Maximum  pool: 


0.83  square  miles 


No  records. 

407  cfs 
(el.  600'  MSL) 

1,748  cfs 
(el.  600.81'  MSL) 


600 

600.81 

597 

577  (est.) 
580  (estimate) 

5,400  feet 

148 

141 

118 

8.48 

8.6  (est.) 
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Spillway  crest 


7.35 


g.  Dam 
Type: 

Length: 

Height: 

Top  width: 

Side  slopes: 

Zoning : 

Impervious  core: 

Cutoff : 

Grout  curtain: 

h.  Diversional  Regulating  Tunnel 
N/A 

i.  Spillway 
Type: 

Length : 

Crest  elevation: 

Gates : 

Upstream  channel: 

Downstream  channel: 

j .  Regulating  Outlets 
Low-level  outlet: 

Control : 


Earth  embankment  with  con¬ 
crete  core  wall. 

603* 

23' 

8' 

3  horizontal  to  1  vertical 
Core  wall  with  earthfill 
Core  wall 
Core  wall 
None 


Unregulated  concrete  ogee. 
19*  10" 

597  * 

N/A 

Camp  Tecumseh  Lake 

Curved  concrete  channel  with 
sidewalls  to  Nishisakwick 
Creek. 

16"  6  pipe 

(Invert  el.  577'  MSL) 

Gate  valve,  100'  downstream 
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12"  t(  concrete  culvert 
(invert  1*  higher  than 
spillway  crest) . 


SECTION  2 :  ENGINEERING  DATA 


2.1  Design 

Drawings  for  the  dam  and  spillway  structures  were  available  in  the 
files  of  the  New  Jersey  Department  of  Environmental  Protection.  No 
design  computations  were  available,  but  some  basic  dimensions,  flow 
capacities  and  characteristics  are  available  on  the  dam  permit  appli¬ 
cation  . 


2 . 2  Construction 


The  dam  was  constructed  in  1930.  The  spillway  structure  was  rebuilt 
approximately  5  years  ago.  Brief  engineering  data  on  the  construction 
of  the  dam  is  available  in  the  form  of  photographs  and  progress  sheets. 

2.3  Operation 

No  records  of  daily  flows  and  reservoir  levels  are  kept. 

2.4  Evaluation 

a.  Availability 

The  availability  of  engineering  data  is  fair.  The  drawings  il¬ 
lustrating  the  plan,  sections  and  topography  of  the  dam,  cam  be 
obtained  from  the  New  Jersey  Department  of  Environmental  Protec¬ 
tion.  Correspondence  and  basic  engineering  data  are  on  microfiche, 
also  at  the  NJDEP. 

b.  Adequacy 

The  available  engineering  data  is  not  sufficient  to  perform  a 
comprehensive,  definitive  stability  analysis  of  the  embankment. 

Data  needed  to  fully  assess  the  stability  of  the  dam  include: 

1.  Subsurface  information  at  the  damsite,  including  engineering 
properties  and  parameters  of  the  bedrock. 

2.  Soil  properties  of  the  embankment. 

3.  Location  of  the  phreatic  line  within  the  dam  section  at 
several  cross  section  lines  including  the  maximum  section. 

4.  Verification  of,  and  the  vertical  extent  of  the  core  wall. 

5.  Rainfall  and  water-level  records. 

A  check  list  of  engineering  construction  and  maintenance  data  is 


included  in  Appendix  A. 

Validity 

With  the  exception  of  the  modifications  made,  data  on  the  drawings 
were  found  to  correspond  well  to  the  structure  as  observed. 


SECTION  3: _ VISUAL  INSPECTION 


.1  Findings 

a .  General 

The  visual  inspection  of  Nishisakwick  Creek  Dam  did  not  reveal 
any  signs  of  distress  in  the  dam  or  appurtenances .  The  spillways 
and  outlet  channel  are  in  good  alignment  and  have  not  settled. 

The  embankment  is  periodically  maintained,  but  seepage  was  ob¬ 
served  in  places.  The  water  level  at  the  time  of  inspection  was 
below  the  spillway  crest. 

b.  Dam 

Nishisakwick  Creek  Dam  is  an  earth  embankment  with  a  concrete  core 
extending  into  glacial  till.  Both  the  upstream  and  downstream  faces 
have  3  to  1  slopes.  The  downstream  slope  was  covered  with  medium 
to  heavy  brush  and  trees.  The  upstream  slope  also  supports,  a  growth 
of  brush  and  weeds.  A  concrete  walkway  lies  along  the  crest.  No 
vertical  or  horizontal  movement  of  the  dam  was  detected.  No  evidence 
of  burrowing  by  animal  in  the  downstream  face  was  found.  Some  rip¬ 
rap  protection  exists  downstream  of  the  spillway  channel. 

Slow  (less  than  1/2  gpm)  discolored  seepage  was  observed  along 
the  toe  of  the  downstream  slope.  There  is  a  large  pool  approxi¬ 
mately  160  feet  to  the  left  of  the  auxiliary  spillway.  Apart 
from  local  softening,  there  was  no  major  sloughing.  Minor  ero¬ 
sion  has  occurred  on  the  upstream  face  near  the  spillway,  where 
some  rip-rap  has  been  disloged. 

c.  Appurtenant  Structures 

1.  Spillway 

The  lake  level  at  the  time  of  inspection  was  below  the  spillway 
crest.  The  concrete  ogee  and  discharge  channel  were  found  to  be 
in  satisfactory  condition.  Minor  cracks  in  the  channel  wall  and 
across  the  ogee  were  noted,  from  which  water  was  seeping  at  a 
rate  not  exceeding  1/2  gpm.  The  secondary  oulet  gate  on  the  left 
side  appeared  to  be  susceptible  to  blockage  with  debris. 

2 .  Outlet  Works 

The  low-level  outlet  is  a  16  inch  diameter  pipe  with  its  intake 
on  lake  bottom  at  the  middle  of  the  dam.  The  pipe  and  the  gate 
valve  controlling  the  flow  appear  to  be  well  maintained  and  in 
good  condition.  The  concrete  and  masonry  pipe  outfall  is  in  good 
condition  and  contains  some  debris. 
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3.  Bridges 


The  two  foot  bridges  on  the  dam  are  in  good  condition. 

d.  Reservoir  Area 

The  reservoir  rim  is  gently  sloped  and  no  indications  of  insta¬ 
bility  were  readily  apparent.  The  slopes  above  the  reservoir 
are  sparsely  wooded.  There  are  many  dwellings  near  the  shore¬ 
line  on  the  right  side.  Sedimentation  was  apparent  at  the  lake 
intake . 

e.  Downstream  Channel 

Below  the  concrete  channel,  the  natural  channel  is  obstructed 
by  numerous  cobbles  and  boulders.  The  side  slopes  are  moderately 
flat  and  support  trees  and  brush.  Minor  erosion  and  undercutting 
of  the  banks  was  observed.  The  low-level  discharge  runs  into  the 
downstream  channel  approximately  150  feet  downstream  of  the  dam. 

A  footbridge  near  this  point  has  collapsed  into  the  stream.  Ad¬ 
jacent  to  the  low-level  discharge  channel  there  is  a  two-story, 
house  which  is  reported  to  be  used  as  a  camp  recreation  building. 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 

Nishisakwick  Creek  Dam  is  used  to  impound  water  for  recreation  activ¬ 
ities.  The  policy  is  to  maintain  a  nearly  constant  lake  level  close 
to  the  elevation  of  the  spillway  crest.  The  lake  level  is  maintained 
by  unregulated  discharge  over  the  spillway. 

The  lake  is  not  lowered  on  a  regular  basis. 

4.2  Maintenance  of  the  Dam 

The  dam  is  well  maintained  by  an  experienced  contractor,  but  there 
is  no  formal  program  of  regular  inspection  and  maintenance  of  the 
dam.  Records  of  work  done  at  the  dam  and  lake  are  kept  in  the  files 
of  the  contractor.  The  lake  was  dredged  of  sediment  5  years  ago. 

4.3  Maintenance  of  Operating  Facilities 

The  operating  facilities  consist  of  an  operable  low-level  outlet, 
with  a  gate  valve  at  the  discharge  end.  Sufficient  maintenance  has 
been  carried  out  to  insure  its  present  operability,  and  the  valve 
is  set  deep  enough  into  the  ground  to  protect  it  from  freezing. 

4 . 4  Evaluation 


The  dam  and  reservoir  appear  to  be  well  maintained.  Current  opera¬ 
tional  procedures  are  satisfactory. 


SECTION  5 :  HYDRAULIC/HYDROLOGIC 

5.1  Evaluation  of  Features 

a.  Design 

The  drainage  area  above  Nishisakwick  Creek  Dam  is  approximately 
0.83  square  miles.  A  drainage  map  of  the  watershed  of  the  dam 
site  is  presented  on  plate  1,  Appendix  D. 

The  topography  within  the  basin  is  moderately  sloped.  Elevations 
range  from  approximately  800  feet  above  MSL  at  the  north  end  of 
the  watershed  to  about  600  feet  at  the  dam  site.  Land  use  pat¬ 
terns  within  the  watershed  are  mostly  forest,  with  several  resi¬ 
dential  buildings  scattered  around  the  lake. 

The  evaluation  of  the  hydraulic  and  hydrologic  features  of  the 
Lake  was  based  on  criteria  set  forth  in  the  Corps  Guidelines  and 
additional  guidance  provided  by  the  Philadelphia  District,  Corps 
of  Engineers.  The  Spillway  Design  Flood  for  the  dam  falls  in  a 
range  of  1/2  PMF  to  PMF .  In  this  case  the  low  end  of  the  range, 
1/2  PMF,  is  chosen  as  the  SDF  since  the  factors  used  to  select 
size  and  hazard  classification  are  on  the  low-side  of  their 
respective  ranges. 

The  probable  maximum  flood  tPMF)  was  calculated  from  the  probable 
maximum  precipatation  using  Hydrometeorological  Report  No.  33 
with  standard  reduction  factors.  Due  to  the  small  drainage  area, 
the  SCS  triangular  hydrograph  transformed  to  a  curvilinear 
hydrograph  was  adopted  for  developing  the  unit  hydrograph,  with 
the  aid  of  the  HEC1-DB  Flood  Hydrograph  Computer  program. 

Initial  and  infiltration  loss  rates  were  applied  to  the  Probable 
Maximum  Storm  rainfall  to  obtain  rainfall  excesses.  The  rainfall 
excesses  were  applied  to  the  unit  hydrograph  to  obtain  the  PMF 
and  various  ratios  of  PMF  utilizing  program  HECl-DB. 


THE  SDF  peak  inflow  calculated  for  Nishisakwick  Creek  Dam  is 
1748  cfs  which  results  in  overtopping  of  the  dam. 


The  stage-outflow  relation  for  the  spillway  was  determined 
utilizing  HECl-DB  program  from  the  known  spillway  length  and 
elevation  and  the  assumed  discharge  coefficient  (see  computer 
printout) . 

The  reservoir  storage  capacity  curve  can  be  computed  directly 
by  the  conic  method,  utilizing  the  HECl-DB  program.  The  conic 
method  assumes  that  the  reservoir  capacity  resembles  a  series 
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of  vertically  stacked  cones.  The  reservoir  surface  areas  at 
various  elevations  were  measured  by  planimeters  from  U.S.G.S. 
Quadrangle  topographic  maps.  Reservoir  storage  capacity  in¬ 
cluded  surcharge  levels  exceeding  the  top  of  the  dam,  and  the 
spillway  rating  curve  was  based  on  the  assumption  that  the  dam 
remains  intact  during  routing. 

A  breach  analysis  indicates  that  the  hazard  potential  for  loss 
of  life  downstream,  due  to  dam  failure  from  overtopping,  is  not 
significantly  greater  than  that  which  exists  without  failure. 

Drawdown  calculations  indicate  that  to  empty  the  lake  to  an  ele¬ 
vation  of  577 '  MSL  through  the  low-level  outlet ,  would  take 
2  days  13  hours,  assuming  a  2  cf s/square  mile  inflow.  This  is 
considered  inadequate  for  emergency  draindown. 

b.  Experience  Data 

No  records  of  reservoir  stage  or  spillway  discharge  are  main¬ 
tained  for  this  site.  However,  it  is  known  that  the  dam  has 
not  been  overtopped  in  its  history. 

c.  Visual  Observation 

The  valley  below  the  dam  is  heavily  wooded,  and  there  is  a  house 
immediately  downstream  of  the  dam.  The  slopes  around  the  lake 
are  approixmately  3  on  1.  The  majority  of  the  drainage  area  is 
densely  wooded. 

d.  Overtopping  Potential 

A  storm  of  magnitude  equivalent  to  the  SDF  would  cause  over¬ 
topping  of  the  dam  to  a  height  of  .81  feet.  Computations  indi¬ 
cate  that  the  dam  can  pass  approximately  13%  of  the  PMF  without 
overtopping  the  dam  crest.  Since  one  half  the  PMF  is  the  minimum 
Spillway  Design  Flood  (SDF)  for  this  dam,  and  since  the  hazard 
potential  for  loss  of  life  downstream,  due  to  dam  failure  from 
overtopping,  is  not  significantly  greater  than  that  which  exists 
without  failure,  the  spillway  of  the  Nishisakwick  Creek  Dam  is 
assessed  as  "inadequate." 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observation 

The  dam  structure  shows  no  signs  of  major  seepage,  cracking, 
settlement  or  differential  movement  that  would  suggest  instability. 
The  spillway  and  wingwalls  appear  by  visual  inspection  to  be  in 
satisfactory  condition  with  regard  to  stability.  The  large  trees 
near  the  spillway  and  on  the  downstream  face  pose  a  possible 
threat  to  stability  and  should  be  removed. 

b.  Design  and  Construction  Data 

No  design  computations  concerning  structural  stability  were  un¬ 
covered  during  the  report  preparation  phase.  No  embankment  or 
foundation  soil  parameters  are  available  for  carrying  out  a 
conventional  stability  analysis  on  the  embankment.  No  construc¬ 
tion  data  or  specifications  relating  to  the  degree  of  embankment 
compaction  are  available  for  use  in  the  stability  analysis. 

c .  Operating  Records 

Brief  records  on  microfiche  are  available,  outlining  qualitatively 
the  post-construction  settlement,  cracking  and  seepage.  The  dam 
has  served  satisfactorily  since  its  construction  in  1930. 

d.  Post-Construction  Changes 

Approximately  5  years  ago,  the  spillway  structure  was  reconstructed 
due  to  severe  deterioration.  The  corewall  was  also  extended  by 
20  feet  to  the  right  of  the  spillway. 

From  the  visual  inspection,  the  new  structure  appeared  to  be  in 
good  condition. 

e.  Static  Stability 

A  static  stability  analysis  was  not  performed  for  Nishisakwick 
Creek -Dam  because  the.  lack  of  data  on  which  to  base  assumptions 
of  material  properties  might  produce  misleading  results.  The 
static  stability  is  considered,  by  inspection  only,  to  be  satis¬ 
factory. 

f.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1,  as  defined  in  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  prepared  by  the  Corps 
of  Engineers.  In  general,  projects  located  in  Seismic  Zones  0, 
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1  and  2  may  be  assumed  to  present  no  hazard  from  earthquake, 
provided  the  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist.  Since  the  last  two  condi¬ 
tions  are  considered  to  be  satisfactory,  seismic  stability  is 
not  regarded  as  a  problem  on  this  dam.  A  Geological  Map  is 
presented  in  Plate  2. 


SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Safety 

The  dam  has  been  inspected  visually  and  a  review  has  been  made 
of  the  available  engineering  data.  This  assessment  is  subject 
to  the  limitations  inherent  in  the  visual  inspection  procedures 
stipulated  by  the  Corps  of  Engineers  for  a  Phase  I  report. 

The  safety  of  Nishisakwick  Creek  Dam  is  in  question  because  the 
dam  does  not  have  adequate  spillway  capacity  to  pass  one-half 
the  PMF  without  overtopping.  Overtopping  of  the  dam  carries 
with  it  the  danger  of  possible  progressive  failure  of  the  dam 
or  spillway.  The  dam's  spillway  can  pass  only  about  13%  of 
the  PMF,  and  is  inadequate. 

The  approximate  static  stability  analysis  performed  for  this 

dam  indicates  that  factors  of  safety  against  movement  are  adequate. 

b.  Adequacy  of  Information 

The  information  and  data  uncovered  is  not  adequate  to  perform  a 
comprehensive,  definitive  evaluation  of  the  dam’s  stability. 
Nevertheless,  in  view  of  the  past  performance  of  the  dam,  and 
its  present  condition,  it  is  not  judged  that  additional  informa¬ 
tion  on  the  engineering  properties  of  the  embankment  and  founda¬ 
tion  materials  is  necessary  at  this  time. 

c .  Urgency 

Carry  out  a  more  precise  hydrologic  and  hydraulic  analysis  of 
•  the  dam  within  six  months,  to  determine  the  need  and  type  of 
mitigating  measures  necessary.  If  required,  conduct  a  study  of 
the  means  of  increasing  spillway  discharge  capacity  and  develop 
alternative  schemes  for  construction.  This  should  include  the 
installation  of  headwater  and  tailwater  gages.  The  studies 
should  be  performed  by  an  engineer  experienced  in  the  design  and 
construction  of  dams. 

The  existing  dam  plans  and  drawings  should  be  annotated  and  up¬ 
dated  to  form  a  coherent  as-built  set  within  a  reasonable  period 
of  time. 

7 . 2  Remedial  Measures 

a.  Alternatives  for  Increasing  Spillway  Capacity 
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Alternatives  for  increasing  spillway  capacity  are  as  follows: 


1.  Increase  the  dam  height,  thus  permitting  a  higher  discharge 
to  pass  over  the  spillway  and  reduce  possible  overtopping. 

2.  Lower  the  weir  crest  elevation. 

3.  Widen  the  weir  structure. 

4.  Modify  the  dam  to  withstand  overtopping. 

b.  Other  Remedial  Measures 

1.  All  trees  and  brush  should  be  removed  from  the  dam  embank¬ 
ment  to  avoid  problems  which  may  develop  from  their  roots. 

The  grass  covering  should  be  maintained  for  surface  erosion 
protection . 

2.  Replacement  of  small  quantities  of  eroded  fill  and  rip-rap, 
and  repair  of  minor  cracks  should  be  undertaken  during  routine 
maintenance. 

c.  Recommendations 

The  following  additional  action  is  recommended: 

1.  Remove  the  concrete  stop-gate  at  the  left  of  the  dam. 

2.  Provide  additional  low-level  outlet  facilities.  Since  the 
existing  outlet  pipe  is  pressurized,  a  control  valve  should 
be  provided  at  the  upstream  end. 

d.  0  &  M  Procedures, 

A  formalized  program  of  annual  inspections  of  the  dam  by  an  ex¬ 
perienced  party  should  be  initiated,  utilizing  the  standard 
visual  check  list  in  this  report.  A  headwater  gage  should  be 
installed  in  the  dam,  and  read  out  during  severe  rain  storms  and 
at  routine  operating  and  maintenance  visits  to  the  dam.  A  per¬ 
manent  log  should  be  kept  of  all  maintenance  and  operating  events 
of  the  dam  and  the  lake.  Movement  and  settlement  of  the  embank¬ 
ment  should  be  monitored  regularly  by  means  of  surveying  monu¬ 
ments,  and  any  change  in  seepage  rates  should  be  noted. 
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OPERATION  RECORDS  In  the  files  of  T.  A.  Stryker  Co. ,  Maintenance  Contractor 


APPENDIX  B 
PHOTOGRAPHS 
(Taken  on  May  2,  1979) 


Photo  No.  1  -  Overall  view  of  spillway  and  bridge  structure  from 
downstream.  Note  crack  at  joint  of  vertical  and  sloped  right  wing 
wall,  also  seepage  at  the  base  of  the  spillway. 


Photo  No.  2  -  Overall  view  of  upstream  face  of  spillway 
of  stones  and  silt  at  the  spillway  inlet. 


Note  build-up 


Photo  No.  3  -  View  of  concrete  walkway  along  the  crest  and  the  emer¬ 
gency  spillway.  Note  outlet  pipe  from  the  lake. 


Photo  No.  6  -  View  looking  upstream  at  the  intersection  of  the  spillway 
channel  and  the  low  level  outlet  channel. 


Photo  No.  7  -  Overall  view  of  reservoir  from  spillway  bridge,  looking 
upstream. 


Photo  No.  8  -  View  of  downstream  channel  -  Nishisakwick  Creek.  Note 
slight  cracks  and  spalling  of  the  left  wingwall  on  the  spillway  outlet 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


Name  of  Dam:  Nishisakwick  Creek  Dam 


Drainage  Area  Characteristics :  Forest,  light  residential  near  lake. 
Elevation  Top  Normal  Pool  (Storage  Capacity) :  597'  (118  acre-feet) 

Elevation  Top  Flood  Control  Pool  (Storage  Capacity) :  N/A _ 
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